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[RIB] S«±»CDcJH4Mia«^€:^^b^Sita^ 

jt)t3*^LT»ritsn*«Htat4fe«-r*sii[«»8B» 



0 1 




t 2 -«t«M±K 3 -CIS • Eftf&lttUB 4 
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1 

tt. Sfcflstt. Wt4&©'>&<£fcl«T&£!i§2©#ij£ 

T*5ii©im^6 5~9 8iixt, mmm& 20 
1 1 ~vi©sft«, mem, mitm<D'pis.< m 

5©^&T*5^1©Jf8ffcj5ft#a<3 0~8 5fiS%t?S 

0, i~vi©n^, ftfl2to. m{k<to<D<i> 

&< th 1» 5^-5^2 ©«/£*£## 7 0~1 5f§ 

%T^«>W^)S l C£tt©£iftttft£ftft#. 

a», x tf^;u*jfi**-r«ft:-&«i©*3a: < t *> i its 

«n«s i *&»a 2 {ctfi«wsitta«fH®a*. 30 

*UB£Wr*BMs4&*«, SMtrmJH* (Co,0 ( ) T* 
£>W:fc3g 1 , 2 £ fctt 3 £C«t©£lta&EMKtic. 
[M#JR 5 ] ffiE&S • Efll«mKC*l*«JII 1 ©« 

j*ri£»Tr**Kft;»*«, Rftn/Wh (Coo) , ttfls 

t$>^w*« i *fc»4 2 \ztm<omm.mm : &mi&&. 
[mxm 6 ] atrtB&a • Ei*iM*nK£*t?«&ji£fe 

H:-?-*! S ©■&&**, Cr, T i ife(3^n^©^R*i 40 

Onm, (d) d*4~18nm, JSDg©&*fS4B 

H (o) /dfr2 5%J£TF. &JUR0ffi*«O. 1 

~2 nmT$>-5W*iSl~6©UTn^lrfS®©^B?S 

[«*JS8] Hdl2^ttm«Co*±#:ib, P t . *5 
Cr, Ta, N b ©4>te< t fe 1 «©7cs!i&#if 



#g§2 002-25030 
2 

i»EaHtjBi©i66tM a «, ftTa©#©, &#n©itg 
£. 1 - viostt, mem, mitmwp 

Ctt^lO] t&E«ttflttCo«±4i|siU Pt, 
43«fctf, Cr, Ta, N b (D'ptt < <h t> 1 M<Z>7cMtti£ 

ts&&&i:zfmmm&mi~vm<Dffit®, mem, m 
itm<D'>is. < t *> 1 a©j£#fr s ft 0 . 

CoSifttU Pt, :}3<fctf. Cr, Ta, NbO'> 

ft< £t> m©7cf!t 8 0~9 8li%i, m 

mm&mi~vm<DWt<tm, mtm, mitmoWD'pis. 

fe*§iS8B#©&#*Sf;iCo£±#<i:U Pt. 

Cr, Ta, NbO'M< <hfc 1 a©7C^^^-g-^ 

2~2 ofig%-eso, mmm&m i -vmomtm, 
mtm, mitm<D'pts.< t& ma* 9 8~s oii%t 

©£fflBAEflMK#. 

tt, MW*U0~7 0nm, (d) 2>*4~14 

nm, (a) /d^2 5%JWTT. B2tf] 

ttri«ft;*Stt*«*SiSKSfi-C*0. St#®© 
if@^0. l~2nmT&'5W;fcJRl~l 0©Vi-rnd->lC 

n^feS • Er*lS!lffllM©K[T©fel6 (dl) ^-©± 

ir^$nfcatta©^©ss (d2) t©tt (di/ 

d2) tfO. 7~ 1. 4-CS-&iiSr4tmi:t--&^ita« 

mm (t) , JpiSEiS (d2) <Dtt (t/d2) *i2~7 
1 4 ] WI2!DcattM©Mff ft< 1 0 ~ 4 0 0 n 

[W*J§ 1 5 ] iiftCtfctt&flJtftf . F e , F e — N i , 
Fe-Ta-C, Co-Nb-Zr, Fe-Al, Fe 
-Si, Fe-Co-Ni, Mo-Ni-Mn-Fe, 
Cu-Cr-Ni-Fe, Fe-Co, Mg-Zn-F 
e, Mn-Zn, Co-Nb-Zr. Co-F 
e -BTJgfi££*l. f©g)l^lO~4 0 0nm-C$i5 



* < 



( 3 ) 
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[s*jsi6] mmm&m\*mmm&&ftL. sis 

4>&< <hfc 1 1*$*, fro, -5-ojK4»irts^s-t-*SiJ 
^-©pffilcJ; 0 tf||l/fen$qt 1 5 icEttOgftttaE 

Wot, 

vmvWMkQo. Mik®i<D'>l3. < £ *> l 

U 20 
AUK*** 2 k O e U±. ffiWM&&.ifi 40Gb/i n' 

43«fctf&ttJI©F*J, '>&< ife^S • EfafWW&Ojgll 30 

fe^a, ttTSo^iR, i ~ 

*, fro, *©JK+lC*tt**W»&©il*fc.fcD18!f| 
it«t^E®«#©SlJi;. 

;uh (Coo) , sfefcft. &{bv^*->^A, mt-?> 

tfeit*65~98 mm%. mm&mwz i ~ v^©k 

ft*, gffcfj, fflft*©*l>fr< £*> 11*3 5~2fi« 40 

©&s • EfflMwwn&B^—yy k 

[ffjfcjg2 0] ttfc=i/t;i'h (Co.o.) , «Mfcn/t 
;uh (Coo) , SMtvy*->*z». BM:v> 

< t h 1 goRM • Efa{WWM©i& l S&8l5# 

»cisv^T6 5~9 8mm%£te : s>&z>\zmmk{k%><Di& 
mmz, mmwam i ~vj*©bhbi&. ans*. ant* 
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[»*q|2 11 Ti, Cr, i!*l<=>©&M£ 
±#£T*^&©J^4fcS;fctt«tttoS«6 5-9 811 

X. I ~vjn©BMb4fc, Sfc*. MikWxD'P 

6<tfcli*3 5~2ffS%£&&J;"5*I-&L<6lj£L 

m, mzwa.tmm#\zMvmm, mfr^mss.^y 

flMBItMEflklKfttt. a^±Kfc»**V>ttte©B*fl' 

mm&&&m±izi&f8.Lrcfm • eAMWR&attJi 

«fclfl&f£B©F*i. 4>&< t *>^S • EfSj$5ffll|g©|gffiM 

fc©HHtw, &<t%>, ■fc«©'>ft<i: | bii***, 

fro, *©jK+fc*tt**^^©PI*|;:J:oTlH«b 

im&m 2 3 ] MESE«mE@j«#©EEf^s# 

40Gb/i n'^±-tfa&«)»*3R2 2 lwE«©l8^E 

[fS9i©B£iffflftf&i£] 
[0 0 0 1] 

[0 0 0 2] 

[&*©&«] jfi^©«ftif«{t;a^©jijii«je)^r*L 

^E®Se«, E®^§[©(fiJ±t/hS{b**EI5nT^ 

t>. -^©a«E©ge©ffiffi^tfeSMicitie) 
[0003] <t^5T, sa^Egse©^^^*^ 

F B 1©iESS ; £/h^<-r-l)C:i:, 2) lgf-fX^«ft©fiS 
4) HrtSa^lES^iClCf^fcoTSitfiBESlS®*^: 

[0 0 0 4] Z.<Dft. 8gx-f X^«EflcCOViTtt, 4 
OGb/i n' ^e^-SE^SSrHSTSfefttr. ® 

rtaa^;E®^sc»cf^toss*«^E®*s:©Sffl, «a 
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[0005] mm.mm'imjjjZit. m&mmemmt® 
t tr y hrtcfiiff^/ha < . e«w*W£©4rFj&« 

[0 0 0 6] bd^U ^Ita«fZ^i£©ji£#K:*5!^T 

[0007] sgu^iE»o#i;:tn»-cw:, 

448 52^, 5-258272 

af9tSfc»tfi©D CAM 7X£S]JDbfctt&TD C 

[0 0 0 8] SSfcHcatttJBlOJBjfefrjSiroVJT, &ffl 
¥7-3 4 8 9^, #118® 6 4-8 6 0 5§, 2 20 

- 1 3 8 7 1 6-%^ffi^**l8^S*lTV»S. }&ffiK4>© 

<Dfi&£ LT, USP 4, 652,499 ^ffilCfSaS 
[0 0 0 9] 

[%S*»*ftl/±5it5SI] L*U b9IH©#PI¥ 
5-258272 ttiBttflt ffi&ffl8l©^J& 

fc43V>T» ^•©^S ; S:$!lWr-g)©JCft©DCA'rTX* 

B«IDUT*«rr*fMlcj!el*llf**BLTV>*. 30 

[0 0 10] -3 4 8 9^ ^HBS6 4 

-8 6 0 5^. <&ffl¥- 2 - 1 3 8 7 1 6 Jtg&Wtta& 

[ooii] saMfiR+oaittist^-y-fx^itf-t 
©&tim xviftiti&fflw-r&itiexDfimt: bxu s p 

4,6 5 2,4 9 9 Jf4MH3Ett02r&-r». l^f-fX 
jMISftUHS^AS C&CJ: 0. 40Gb 

[0012] *58Wo*i ©BWtt, S«±»r«caittJK 

i&t£j&£j&j£bTJ&£Sfi&^ffi®«#©iE[6l • Jfi^f 
S®«*fl6IU'"r-5 d <h »C «fc D , 7 -f X©^^*i/jN$ v> 

[0 0 13] #%0*§©3§2©Bh<J«, ±E©SiSSa^lH 
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[0 0 14] *»W©*3©BWtt. ±IE©Sa®^,IS 
[0 0 15] SSK. #5£0;§©gl4©BB<J«U 4 0Gb 

[0 0 16] 

^l©StB*©tfe t) 
[0 0 17] *«±ICffi&&5V>«te<E>ji£tf-bT^frS; 

tMuara. %l?&<o&wl, feifs©4@*, mmm&m 
\ -vmomk®), mum, w!c/to<t>*ns.< th 

It «fc o T (WW b fe^it fiS«f Eftttfle K * * . 

[0018] ©catte*, ^j&jgricbfcassiKittfiiE* 

JB»Ktfc^Tifc|(EflWW38«JP<tt*fc», ±fSB6*J£i§ 
[0 0 19] £©&£. flME&tfE • 8Mb 

ife, ^js*&«-5-ne>©'&^©^< t*> i 

ii^assi©!^, ssst*^ i ~v 
m<nmt®, mem, fflikyo<D'Pu<i:him-c&z>t& 

[0020] iitsmMMbtt, is^feiwns©^ 

T*£^l©#|ji£ffc#a*6 5~9 8«&*£, HN9fl&! 

%\~vwk<rmxm, man, mik%i<D'>?3.<£%\m 

j^e&ss 2 ©#/&£#*« 3 5~2fia%-e*t)> Kft 
f©t#iaitt*5Wi^KS&afne 1 ©^T 

$511 ©i^^ A« 3 0 ~ 8 5 11% JSJtMt*Sf§ 

&3$g2©#fj5£f£#a*7 0~ l 5 -Silica 
*bv^. 

[0 0 2 1] ^«C*5, tt^i^-tOtt***^** 

x, stf («A) «, »»oaftSfctt«K*froaw? 

*fr©S#?lc«fcD, ^-©^[©iBrSitt. teHJSfPlMX, 

» att^-f x©»* t> iw»-r * d t jfl*-c# -s . 

[0 0 2 2] Sfc, *»BJ©^ltSS^f2#j«#:|rt3Vi 
T, tK«f£JK«|g/P*i 1 0-4 0 0 nmt. tf»tU 
a^-g-^. /1-7D-ff§4, CoNbZr, CoFe 
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7 

5 VtzttntVTlZ, #J*.fc?> Fe, Fe-Ni, Fe 
-Ta-C, Co-Nb-Zr, Fe-Al, Fe-S 
i, Fe-Co-Ni, Mo-Ni-Mn-Fe, Cu 
-Cr-Ni-Fe, Fe-Co, Mg-Zn-Fe, 
Mn-Zn, Co-Nb-Zr, Sfcte, Co-Fe- 

[0 0 2 3] Se»lC*ffi^i|sfi:LT«^5*^, &Jg, f 
oJflET, *:e>ft-M&Z>W$mM\zmi¥& 1 0~4 0 0 n 10 

[0 0 2 4] Sfc, ttt§Sffi&te> SKIB&^A 

• BraiiW»flto«ttt«j|(Ha&«lj«d:r-B;:i:««r* 

•5. 

[0 0 2 5] £©B#, J§Afftmfr£j««tllcaH£JR©& 

jNStttt&fljttm** 6 5~9 8«a% 
i - vjsofiftift, awt*. anb»©d> 20 

ft< <hfe 110^*13 5~2li%T$l>. 
[0 0 2 6] MEfi^CDtt^JBHWEttattWfta* 

3o~8 5ii%T, mmm&n i ~v*©sim & 

IttOft < i: 1 1*? 7 0 ~ 1 5 11% tf 

[0 0 2 7] ttS . EffliH9ljKttjgJ*#f 2 ~ 5 0 nm, 

(d) *«4~18nmTSD, fea©S«P(Bg 
(a) /d«2 5%£tT, ttfflO|««0.1-2nm 

[0 0 28] SttlltCo^ifrtL. Pt*i^C 30 
r, Ta, Nb©4>&< <hfe 1 a©7CSft£-g-ir£-:&#>£> 

[0029] c©§fctt&wK©tt£tt. cocgasf 

©fe^CCr, Ta, N b ©4>& < i fe 1 «©7c3i;WB 

[0 0 3 0] Jia»3**sg i ~v»E©BMb». £{b4&, ffla 
{b4U©'>& < £ i &©j^**toL&*HBH£flt, 

[0 0 3 1] :o«MtTB, ttttgttt?©*? 

£*i©*£#£9«V»J:3fclN&EfaLTlr»*c:ij&« 

ftfejfsuv^. *&, • Ei^wfPfflioisaoft^ 

[0 0 3 2] &i5. *%HJ-c«. EBteJ8l©&tt&Tfi£# 
tLTCo^tf^Pt, *5J;tf, Cr, Ta, N 50 
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b©4>&< tfe ia©3t**-&tyfe©*t*JfflT?€r-5tb 

fc**, z.m><D7tmcom\z, mtlix. b, w, ^©ftn© 
[0033] ttitt&K. • erim*jk. ma 

[0 0 3 4] &fflKti^ff 1 0 ~ 7 0 nm, 

(d) 4~14nm, &S©^*fMBM (a) /d#2 5 

#H©ii@a*0. 1~2 nmT*5ut^i*LK 

[0 0 3 5] ifc. tm ■ &fafflWm<V%L^&£. -t® 
±IC»J**n&«ttfflt©«[ : 3 t ffit©ltA«0. 7~1. 47? 

[0036] sec, m&mvmm <t> , wtts 

(d) ©It (t/d) j&*2~7T?, fro, JS&fb^tt** 

tt * hkf -r * fc * ic s^-r -5 . 

[0 0 3 7] ;:oj;5fc»*bfc*J8?loil««E* 

fiSfbSte*^i;-s*ffi*n o o nm&rF-c& 

[0 0 3 8] ft*. *%9i®£X^flEfiMK#tt. SfE 

xjpv»«^*«*v>fc«>. ^je>, mm. \z.&m&m & m&l u 
jg*Ku xs©8gn*5fen-r-5rtd*-c€rs. 

[0 0 3 9] £U:C£9. £i£tt£l£ftl&ft:£4St?«tt 
{b£tei£#43«fcr*?-©iMX£/jNS<T€r-5. iifs 

f lotiKsu te^tB* ; &fTofc*-&^{Br«^©a 
ttflt©*ini«[ ; FK*a-r*38»ta»*e«R (mfm> 

t>«£LT«feJe>-5fe©Ta&5. 

[0040] z.o htc^momm.mm.mmm^mm. 
[0041] *&m<Dmm.%&mmi*&mmvtti8mm& 

[0 0 4 2] a^fB^^#:© h 5 y ^ ©^ 



[0043] enact d» mm.mmmt<z>;^x$:&ffi 
[0044] ±fscD^tta^,ts®jK^t, &umm&& 

«H(l$-a-S^«l#e«:«^.fcaaf2©^Stt. 4 0Gb 
[0 0 4 5] 

[0046] mmm u suit *nifi0!<o£ittt 

(BIT, *lt««Eei»*£53) 

sr. s«i tuxaca 2. 5 ^>^-<o^ 

7 8Ni/t-?D-fi&fH, T;Prf>^fXJE2inTor 
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r, XAy^l.5kWtDCV^hP>XAy^ 
feK«fc0J5gJ8Ufc. £43, MJP«3 0 0 nmilfc. 

[0 0 4 7] *ffi£2 5 OCIZflMfcU ■ 

E(6jfMffl®|3 tUT, HHfcrvWh (CO.O.) *SH 

ttftflsa/^Ph (CoO) *i5 0~iooit%, H6<b 

->'J3> (SiO,) <hgtft;^> (TiO.) ©tJUt 

1 : io»«-«o~5 ossxa»6a:*«ue^-yy 

K 43«ttf. Cr-20at%Ti*U00~5 OSS 
%lc&-5,£5C r - 2 0 a t %T i (Df—Ty h±iz, 
10 Sft-> , J3> (S i O.) tmt^^> (T i O.) 

;i/tfcl : lOJte^l/? hB£, 1 0 nmJ&ff©iEft • 

[0 0 4 8] XAy ^^OftljifX 1 1/TttttA r 4tt 
JBU ifcmtfXJE^fciSmTorr, SAiS^JS«^(S 1 . 
5 kWi LTc. Co-19at%Cr-8at 
%P t ©^fflg4£7;i'rf>;tf7.JE2mTorr, X/ly 
1. 5 kWT?DC-7^hP>X/t^5'}4JC«i:f5 
j£J&bfc. i&^«2 5 OTCfcJiftLfc. c©&» 

fS®&#©#1£ £S 1 ~ 3 IC^-T. 
20 [0 0 4 9] 

[*1] 



tt**NO. 




9BI 






ffifiJt(wt*> 


dl(nm) 


o-1/dlX 
100 






d2 (nm) 


«r2/d2X 
100 


Co304 


SJ02+TO2 


1 


100 


0 


19.5 


31 


o 


1400 


12.7 


35 




2 


98 


2 


15 


25 


o 


2410 


11 


23 




3 


85 


15 


B.3 


19 


o 


3100 


7.5 


21 




4 


75 


25 


7.2 


20 


o 


2500 


6.3 


20 




5 


65 


35 


4 


18 


o 


2340 


55 


18 




6 


60 


40 


3.1 


17 


X 


1530 


5 


23 




7 


50 


50 


0.7 


18 




1130 


2 


25 





[0 0 5 0] 



[*2] 



91 2 













dl(nm) 


100 




*(0e) 


d2 (nm) 


aZ/d2X 
100 


CoO 


Si02+Ti02 
RrJUtfclrrt 


i 


100 


0 


19.5 


31 


o 


1400 


12.7 


35 




2 


98 


2 


18 


24 


o 


2300 


14 


23 




3 


B5 


15 


B.5 


23 


o 


2760 


8.6 


21 




4 


75 


25 


7.2 


18 


o 


2840 


6.9 


20 




5 


65 


35 


4.5 


18 


o 


2340 


4 


18 




6 


60 


40 


3.9 


15 


X 


2010 


5.2 


27 


yam 


7 


50 


50 


2.1 


16 


X 


1030 


3.6 


29 





[0 0 5 1] 



[*3] 



11 
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dl(nm) 


a-1/dlX 
100 






62 (nm) 


<r2/d2X 
100 


1 


100 


16.5 


31 


o 


1400 


19 


35 . 




2 


97.5 


11.2 


24 


o 


2200 


11 


23 




3 


83.2 


S.B 


22 


o, 


2300 


8 


19 




4 


74.6 


6.7 


19 


o 


2350 


7 


20 




5 


66.3 


4.6 


15 


Q 


2300 


5 


22 




6 


56.3 


3.2 


t6 


X 


1010 


5 


28 





[0 0 5 2] Co 3 0 4 ^SLS-Er«J*(IfflIJK^bTffiffib 
fc3lJ609 (* 1 ) -CWU Jfrg • ErolMWK 3 is J; tfi&tt 

ffltt, Co } O 4 ^10 0%©i^ (fcMR0!> *iV^T2 20 

[0 0 5 3] 7«X^tm&TTCo 3 

[0 0 5 4] -Z^ZSifc, No.l~7©tt»l:ffiSt 

^ffilBM (T EM) Te^bfciie*, tttSM (No. 
1, 6, 7) &&\,*Tl&ftffiit 0 . 1~2. 0 nmT&o 

[0 0 5 5] CCTttf«»i:fiM»©a«6FE« 30 
TEM (7^-;PHX^>r/3>STEM) (DEDX 

(x*^*-»«HM*ttX«»#f«l«) Tffl^bfco tt 
fd»BK-Aft*»5nml:, ft*«»«lf- 

[0 0 5 6] ^^fbnn;i/h^6 5-9 81I%t? 

$>0> mz. S i O x :fcJ;tfT i OjtftiftT^fc. * 
fc, Jft*»4*fl23A;Phs&«3 0~8 5MXT*D, ffi 
ICS i O, £T i 0,^itlT^fe. S&fc* 1^0 

[0057] fcte, m& • EfaSWBI 3 , att®l4£fpt 

JSWSttTOttT* (dl, d2) e*l£a*Lfeft<* £ 
3 0 0«©H«&*«IU ItTHB^flDHaitRiEiB-r* 

[0 0 5 8] • ffiftfffflfflgl 3 , tt1£R4<D«||tt. 
mt^Co 3 0 4 TJt), «#tt3Efij«»-C**ColcE 
*X«E»fcr-#j&*SCo (0 0.2) KEftbT 

mvh^ntc 50 



[0 0 5 9] ttS-EfflffiMR3 £bT, CoO:feJ;tf 
Cr-20at%Ti bfeS^ICOV^TCoHM^J 

[0 0 6 0] ^•BEr^J©I®^3*$ct^att^4C0^ 
<D#^£^r^-C?&<5al/dlX 1 0 OOfiH Co 

r - 2 0 a t %T 0 0fiM%<£>*§-& 

(IfcttflJ : »o. 1 ) £R£V>T 2 5 %«TtS)0 

[0 0 6 1] L*>U S2 0Mo. 6, 7, ^3<£> 
tflSfNo. 6ttXjRIsI#fT?CoO*SV^4C r-2 0 a 
t XT I fc«H^*K-^**B»&*rt\ teJfcttOTSfr 

[0 0 6 2] Sfc, I©«^feCo,0 4 i:RS, JS^ftt 
*ft3;t^h»«ViBC r-20at%Ti^65-9 
8fiS%T$>0, flilJCS i 0 2 £J:tfT i 0,^$ftT 
V^Co £7c> S#BS iO t +T iO,^2-3 5li 
M^CoO$>§^BC r-20at%T i 7?$> 
0> ^©S^fc«ftgttCo (0 0.2) KEtflbT* 

[0 0 6 3] fc** *$ZmW<Dmt<DWim$:TEM\ZJ: 

• EffiMfprn^cDttTe (di) tatti^sfs 

(d2) £<Dtt (dl/d2) «ifc«09£&l>T 0 . 7 ~ 
1.4©«iC, att^^iP (t) £d2£<Df£ 

(t/d2) (4 2-7C0^H^$>ofco 

[0 0 6 4] *tC, «ffiJR4±lr««R5 £LT®|J¥5 
nm<£>#-#> (C) OftiE«l«flc 7 b 

*^5mTorr, SAD Ci^/fJ 1 . 5 k WT&^o 
[0 0 6 5] &43, *Hlfi«"etttt«^fXlrA r 
Life**, tefc£*&^t^tf*£JHVvrfc«fcV>. ^tlJCcfc 
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[0 0 6 6] &ttJgwa«#tt£®5£LfciS3m, 
VmM\ZkftteQkmt)&2 kOeJKUiT&rK U-H)V- 
7\Z&\tZ> t7f U ->*©AS!tt©lf A 
MttS *tf0. 7~0. 8 8-tf$.0. 

[0 0 6 7] d©a^I2®i«#:7©«B(Cil?B- 
[0 0 6 8] @2I1 **JSfi»JiC43^.5ffiS«fS®gg0D 10 

1±Z>mW)&9 t, a^-^ H 1 O^scoffi^A^i:, S8« 
h*^S©liS#^©f?££fT5fc©©fEfi«£ff^ 

[0 0 6 9] h* 1 0«. Htie@^\-y 

V>fc. JKflSH®«E*Jr 4 OGb/in' Cfgij-r^m^ 
<£fB®LTS/'NSrff^Lfci^5, « 1 ~ 3 ©tfcft^ 
*^<HM09©i9M*:«. 2 0 ~ 3 6 d B©S^tB*A*# 20 

[0 0 7 0] ilf, ttSlAKWtt (MFM) 
ttfflt©«fc£IMM£**teL;fc£C3» #fyS0« ©IS** 

ttttT 2-3 fi^SSTS D » -HHc/hS v» z. LWftfr 
[0 0 7 1] ft*. Co, O, , CoO, Cr-20at 

%Titsio„ Ti o l e>m&it\tm&mtii-c&z> 

a*, HIS0!llc^bfeJ:^tc^S-iBrni$!lffliffi[3©fe^gB 

^OS^CcO,, CoO, Cr-20at%TiJ& 
65-9811%^ S i O, +T i 0,J5ft#j&*3 5 

~2«a%©«gH*^n^t. ft^^oteftttitftT 

U *o«M'Ei^W«IJ8t3±K:»j*bfc«EttJK4©«t 
«©*1WH3£*«*# < fc 0 . fEttfttMl ©&^ • B2rSlM 
Wm3 h\sTmm&mmim&-T!&13:<13:2>. 40 

[0 0 7 2] fc*. *llffi^T«»f£<fcLT:*f57,£i£ 
mvrzifi. A 11>A 1 7"77fy^»5WJ 

[0 0 7 3] ifc, £«KN iP, C o C r Z r , ^© 
£ iCi&affiK 2 tbTF e - 7 8N i /I— 7D-f 

-r»4ttv». *&, Dci&ttfit m&mwm, m&tmoft 
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5. 

[0 0 7 4] #111609 Ki5V>Ttt, feffi • mfoffl 

ii3O^SWCo,0,, CoO, Cr-20at 

&<b—yir)i>* 3 site r, Ti, £tt£© 

[0 0 7 5] afe0n»ibT^fb->U3> (S i O 
,) bMM&-ir> (T i O.) o^Mttfl : l o>m&m 

©Bfcft*. S*ft:«, «Hfctt©4>fr<d:t>l «©*»»&«, 
*HMWi?^LfcKffc;v'Ua> (s iO.) £&{t3^ 

> (no,) ©s^*tra*. mmzftm-rz>z.t* 

[0 0 7 6] 3 Co,o„ coo§i:<t>fs 

ftSaobT'bJ:^Ct*>*Blxfc. £fc> Cr 
- 2 0 a t %T i £W©&JB» ^nSO^ 

fej^a • Gi^MffK 3 ©*Mfcgt?&-r« c t -raffle 4 

©Jftf SttWflsU *:<Dl!trf*M XWMS&tZ— , #> 
[0 0 7 7] CUMM 2] 

«#:©sica?f®E*s 3~07 ic^-r. *nia^-rtt, 

Co^#S»#:a't4K2"-efe-g)Co - 5 atXFe- 
20atS$B©i*5 0nm«, Ni, FeSilJ 

ttfrz>ifc.m&tt&9 5ii%. «ft->ij3> (s i o 

,) tmt : ??> (TiO,) <0=E)Vitl : 1 ©g-&* 5 
fi*%j^>&;fe:-g> i fc©£:5' — y*; McJflV*. 1 0 nmJt&I 
©•c«ttK2'ft»J«bfc. ^/ty^^f©K«^fXlC« 
MA r ^ffiffl I, K^77XJl73«5mTorr. &AW.t) 
it 1.5 kWiLfc. 
[0 0 7 8] ■?-©&, 

( 1 ) tt&m 1 fc«£-r **ttT?«ttBt 4 <h 

3) 

(2) *tfi«l. *l©No. SICffia-r^ttTTft 
S • BBr6j*«ffllM. ttttflt&^dc (04) 

(3) Jt««tbTCo3R#ii««C«ttJK©±KN 

i , F e *±*»tr*4ic«tt*t»©*©*cSBM£fflt*« 

(4) ftWJtl/T. Cof#I»|(®ftit$I.C 
o-5at%Fe-20at %BJK€r6 0 nmM, 

(5) tkgSWtLT, Ni, FefetB«»t«*! 
^tt#!(£f9 5fi*%, KfbvU3> (S iO,) £BMt 

(TiO,) ©tiUfcl : l©jg^5SSSS*-> 
5**t>©*«IHe^— hl^fflVi, 6 0 nrnJKJl©** 
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fi2 (@7) Ltzmt£ttl8.l<tz. 
[0 0 7 9] inS©«t#*« : FK«»fc«kO«*L& 

1) «, Ni, FeiM»tt5«J«ttI 
2' ©¥i%&g (ds) An4nm, mmmm (os) 
/ds#18%T$0, tM&ffi&2' ±fc«MfcLifc«tt 
m4<D^m& (dm) 14. 8nm, «1|MB£ (o 
m) /dm*U7. 5%Tfe^>fco M#©Jft£;WSH:l^ 
#T&S©#&fc/h£<, 8ti«©l!%]Mti8ttKeffl 
»3ftTV»&. AM£jK©SftH£feCo (0 0. 10 

2) T&ofc. 

[0 0 8 0] 2) tt, Ni, F e $±MtTSM 
JK2* (ds) *il4nm, «gqtyB£ (o 

s) /ds«J18XT*0, *XfiBfflK2' il'PjSbfc 
Sffi- EflllHWJI 3 (dg) 14. 4nm, 

mwa& (og) /dg^is.ira^:. 

[0 0 8 1] S6C"€-0±K»J«lxfc«ttfflt4 0^«[ 
g (dm) 1 4. 8 nm, (.am) /dmAU 

6. 1 %T&itz. 

[0 0 8 2] ±121) iifc^t, «fcD «&&&©*£&£ 20 

TV»«it*W»6ftfc. «H£JK©Eftltet>Co 
(0 0. 2) TSofc. 

[0 0 8 3] 3) «, Ni, F e S^jSa-fc-rSIWBtt 
BI2©¥iS&& (d s) *tl 9 nm, gipfil^ (a s) 
/dsil»2 7S5T?*0. tt«Hiit2±K:»J«bfcattJR 
©¥*£*&& (dm) *!2 0.4nm, (am) 
/dm^3 2%T*ofc. 

[0 0 8 4] i) , 2) ctb^x^^frv^tcin 

tt&©4MRt>;*:£V>. 0t«ttRC«fti' , J3> (S 30 
iO.) <h8Mfc^:*> (TiO,) ©^Jl/Jfcl : 1 ©jg-g- 

[0 0 8 5] 4) tt, #«ROK«ttfl|2 ,, Tr*D, - 

[0 0 8 6] 5) fit, #[S£teJg|2' <OW-i$W& (ds) 

6 nm, «ig{BI£ (a s) /d s 1 8. 6 
K). tt«ttJK±K»«L&attit©¥*£«fS (dm) 40 
15.8 nm, JgiNBIS (am) /dm^l 8. 2 

©EfattfcCo (00.2) T&ofc. 
[0 0 8 7] £ft£©j«#K^V>Ta«4tte£ag£Lfc 
1) , 2) tt«8^j*«-tn^n2.9, 3.1kO 

©»«Tr**««Wjfc«!ifcs *^nfno. 8 4, o. 

[0 0 8 8] 3) BMMl.8kOeTiB 50 
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[0 0 8 9] 4) ttfiyffltfjj&U. 6 kOeTSt). 

^ftutfcs **^n-?no. 6 7TJ&0, stST^'sa 

[0 0 9 0] 5) it&mJltf 1. 8 kOeTSD, ffifiS 

tttt«ffiR±**ftfl:->U3> (SiO.) tmt^? 

> (TiO,) <D=t)Vitl : KDm&go&WiM-? ZZ.il 

[0091] £ne©ig*;fl>s, Ka^jR^iKftJi^A 

-T-5^<h, asfcifcattattfctHntt (*|g]G0!i©«£- 

HSiO.iTiO, ©^Hfc 1 : 1 ©g"&«J) S^fflt" 

t, *HC, tttt&RttCj&DOtt (*3EjfiM©«£-ttS i 

0. tTiO.OtJUkl : lOfl^tt) 

[0 0 9 2] b*»u ca^ttKttttJKettftJIflHfe 

u s icatt^4 M©^attM««cattM#tc^ja«- 

[0093] mmm 3] bsu, 

1 . * i ©n o. 3 K«a-r**fr-c*WE • mfafflmm 

3 Sr^Ufeft, P t * 1 2 a t %#tf C o C r P t T 
aSj*^tt58tt#ft9 5 S i Qt**5S 

t**Sft:St>©SJil^-yy HcfflU, 1 5 nml 
»©«ttJR£BM£L&. 7.A-v^B#©^m^XI'«MA 
rSffifflL. i$C«#XJE2j«5mTon\ SAi^jtt 1 . 
5 kWilfc. 

[0 0 9 4] &tt^£Jgj£Lfc&#©B«£«Tg3S:& 

ttTott^^s^ftt;:?. flPMBS : (o) / 

ttS (d) aU5%T&r?fc. HOi^fcattJKOia^ 

[0 0 9 5] ttttflJg©8£ltttt«ai£l'fcJ&A. 
SIM3.4kOet$0, M- hUP— ytr-fctt-S t 
X5rU^©ft§att©»«T**««*Aa!tkS *A* 
0.9 IT, A»7S:8a^M#tt&WLTVifc. Z.<DZ.tLti^ 

[0 0 9 6] (*Jfi0J 4) SffiibTieg2. 5-f > 
^©#5X*«£/HV>fc. SIR±tr. T i ^-y-v h£ 
fflViT^/^y^fe^J:0&5 nm©lSMl/&. ■€•© 
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TpH3. OCW«bfc*JS«K»E*Sl»U. 
g2A/cm'tl^7 ; 1rbT4 0 0 nm 

©g« t b tz. 
[0 0 9 7] d©SffilrHJS0t| 1 . SI ©No. 3JCffl 

[0 0 9 8] «tta^o«a[^a»***ae>fci:ci^. m 
mmm (0) /jse (<d wi i%~z$>-otz. £©«£? 

[0 0 9 9] GfcffiM 5) H9tt, 

tLTFe-7 8Ni;WD^$fflK 7M>^ 20 
JE2mTorr, ^'!-y3'iAL5kWTDC7^t-D 
>7>rty*fetZ£.*)f&Mils, MJ¥2 0 nmtbfc. -?-CD 
&g«*2 5 O'CKiOfBiU CoO*«9 5li%T?Si 
O.+Ti O,*t5fifi9g«t0^S^— y-/ h£fflV>T. 
*l»B©ttffi-l3^HW»l)t*5nm»j«», Co- 3 
5 a t %C r#9 i O,*«5li%J;0^ 

hSJfl^T. SI2JIB©&a • Ef&]fWffll®££ 
5 nm«jf LT&fl • KfafWffllM3, 3'iLfc. 

[0 10 0] X/Xy^Ott«^fXfc»*«LAr*l6« 
U *«^ff*tt5mTorr, «A«*ttl. 5 kWi 30 
bfc. CoCrPtTaMW*7;M>^ 
XJE2mTorr, X/ty &H,jJ 1 . 5 kWTDCT^ h 
P >X/1y 9 fi&KL-fc. Umt2 5 O'CJCltit 

[oioi] ssjsen i , si©No.3 \zmm 

frfWfll#l©*r55&tt &AHB Lfc. 
[0 10 2] C&1&0! 6) SStbTiS2.5-f> 

e-7 8Ni/1-YD'fSMK 7)U3>ftXEE2mT 
orr, X/1'y?lAl.5kWrDC7^f-a>x;ty 
^fc£Kl«fcDj5&&U IU5~5 0 0nmibfc. -?-© 
«, S«£2 5 CCCiOfS&U CoO#9 5fiS%T?S 
iO,+Ti 0,id<5iI%J;^5^-y7 h£JBU 
T, $lSB0«fi&-£fflfflffK&5 nm&j£&. Co 
-35a t %C r*<9 51IUS i 0,^5S»9g«k 

JBt*5nm«JibTtta-i3iai«lfllJKtbfc. 7.f\y9 
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Torr. SA^St7jHl.5kWtbfc. 

[0 10 3] CoC r P t TaMttiS7;i/ 

=f>^/XJE2mTorr, X/ty^l^ 1. 5 kWTDC? 

^hn>^7^Si:iD^Ilfe. ?as«2 5 0t; 

icjt^bfc. ^©&, nifi« i tffia-r*ft#-c«« 

[0 10 4] 
[*4] 







<Oa) 


D50(kFCI) 


m 


1 


5 


1050 


185 




2 


10 


2300 


240 




3 


50 


3100 


235 




4 


100 


3300 


255 




5 


300 


3250 


265 




6 


400 


3400 


250 




7 


500 


3300 


245 





[0 10 5] *4JC«S-iflE#:©«a**S»Sa*^ 

(vsm) -zmfevrzmmi:'* mmn^a^mn^ 
ttM$k<Dmm.^v ^m^xm^tzm^mhtz. 

[0106] mmft&it, &m®.<Dn3-mjj<D¥#\zte 
*a**«E»«* (D50) &m%.hit. 

2kOeH±©l^f^n, m**«E»«fK 
(D50) ©ffifc&#T£-533^*#£ti;fc. 
[0 10 7] &&m-e&&&m<Z>frtS & 4 0 0 nmKT 

tbfcoil &##tta>S©ffl*?n?tt&<, ii«C4 

0 0 nm*iB*.-6»V»jR*jgjsfi-r-Bili:*«flHRTr«:V»fc 
[0 10 8] 

[?§9i©$«] *%^icj;n«, *s_hic$)catt^, & 

[0 10 9] £fc> &&&©|g||Eftte©fW«a*13imT 

&z>tztb. m®&mm\zmhrz&fo&m-?z>m&m£-r 

[0 110] ttttReoeil^lllloEI&Mig 

t#^©t, ®Ettfig©^ft^ra©«sfpffl*e«-rs 
fcaaEs«**«»5n, wafflEEfii^tttfe*. 

[0®©ffi*/^ift^] 

[0 i ] ©mstftj i ©sita«,fe®jiK^©«s:8if 

[0 2] S^E@SS©«Bi6^ifi*iR-r^0T*S. 

[^ 3 ] *sem<omi&m 2 osita&Efiugfroti&tvr 



1 



( 11 ) 



19 

mm 2 <D§ 



[04] *mn<D\ 

[0 6] *%m<DmmM2<Dmmmmzmm&<Dm3:wi 
[07] *mwomMM2<Dm&mmmmfr<Dm3:m 
[0 8] ^m<Dmmm3<Dmm.mmm^<Dm^m 



2 002-25030 

20 

[0 9] *¥£m<vmmm s <Dmmmmmmft<Dmjzm 

8-ffi»gB (IeHE) , 9 -"VMS (ta») > 10- 



10 



[01] 



32] 




9 11 




7~-ftfittMUNltft 8 -00MB (EG) 



9 -CM <R») 



!-••£« 2-«MHW 3- 



4- 



[04] 



[03] 



m 3 





s-ssn e-a»» 7-cuuRiaia«« 



3- 
7- 



2' -<ttW±JB+aSM+t 2"-«MU (Mff) 
ElSj«»» 4-«14fll 5— BOB 6--<MHS 
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[H5] 



[0 6 ] 



[07] 



H 6 






5--MUI 6HffiM 7-SKIBftSII«« 6-MB 7 -Sl*tt9li2fttt4t 5 -MM 6 ••■«»« 7 .-SMSi&iltt* 



[08] 



[0 9] 



HI 8 



m 9 





h- 6 

5 



tiiiiiiiiiiiiiniiiiiiiiiiii 

1 1 1 1 1 1 M • n < i M 1 1 i ii 




a 

2 



T-Sfit 2 • 
4— BHlflt 5 



3 — 



7 "~£ifrft2UftM* 



4» 



7- 



3' -ttft-EAtlffB 



(72)fS9§# rtjg # 

(72)|S93# ill* fe* 

s^tt 0 sr»f^m 0 tmvmn 
m)mm *ea jew 

0 iL *:**jWBj"t:T a i # i ■*§ * 

s^a 0 &Mftm 0 aw^3t « 

h A***7W?r-bT a i # i ^ # 



(72) 



««»HAm***Br-tTB 1*1# 
5££tt 0 A«f^»f 0 «3frt 

S^a 0 £8Sfed? 0 $M2tm 

•#) 5D006 BB02 BB06 BB07 CA01 CA03 
CA05 CA06 DA03 DA08 FA09 
5D112 AA03 AA04 AA05 AA24 BB05 
BB06 BB07 BD02 BD03 BD04 
BD05 FA04 FB04 



